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Three very basic tessellation patterns, called "regular tessel¬ 
lations," are used heavily in origami tessellation designs. 

The three tiling patterns are formed with single, repeating 
shapes: equilateral triangles, squares, and hexagons. Often 
these patterns are referred to as the 3.33.3.3.3, 4.4.4.4, 
and 6.6.6 tessellations, respectively. 

Separating numbers by periods is a common way of 
describing regular and semiregular tessellations by the 
number of corners of the shapes surrounding a given single 
intersecting point, or vertex. Because the regular tessel¬ 
lations are created from a single shape, their naming is 
relatively straightforward. 3.3.3.33.3 explains that there 


are six shapes with three corners surrounding any given 
interior point. 

In semiregular tessellations, the types of shapes differ, 
but patterns still are based on the arrangement of shapes 
around a single point. For any given point in the tessel¬ 
lation, the same shapes must be present and arranged 
in the same order. Three very common examples used in 
origami tessellations are the 3.63.6, 3.4.6.4, and 8.8.4 
tessellations. 

Origami tessellations often follow one of these six 
tessellation geometries by employing a sheet of paper 
precreased with a geometric grid. 



Overview 












































Square Grid 

Tj To fold a grid of squares, fold a square piece of paper 

I in half (figure 1). Rotate the paper a quarter turn and 

fold again (figure 2). Fold each of these halves in half again, 
repeating this action in each direction (figure 3). 

^ Repeating the process again gives you a division of 
eight pleats in each direction (figure 4), and doing so 
a fourth time gives you divisions of 16 (figure 5). 

You can repeat the process until you have enough pleats 
for the pattern you intend to fold. Quite often you will 
need to have divisions of 32 or even 64 pleats for large 
pieces. 
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Triangle Grid 

The equilateral triangle grid is the most commonly used 
grid pattern in modern tessellation designs, because both 
triangle and hexagon designs can be folded from it. 

You can make this grid in two ways: The most 
common method is to fold the grid from reference lines on 
a square sheet of paper, which is the technique described 
in this section. The second method is to cut a hexagon from 
a sheet of paper and fold it in halves using the same folds 
as the ones used to create a square grid. Folding a hexagon 
actually is easier than folding a triangle grid on square 
paper, but cutting perfectly accurate hexagons takes a lot 
of practice. If you try this method, I recommend purchasing 
template guides for cutting hexagons, which are available 
from most craft stores. 




To fold a triangle grid from a sheet of square paper, 
fold the sheet in half vertically, taking care to crease 
in only about Vi inch (1 cm) from the edges of the paper 
(figure 6). 

Fold one side in half again, bringing a side of the 
sheet to the crease marks in the center; this time, 
pinch a crease about 2 inches (5 cm) long in the center 
to mark the quarter division (figure 7). Bring one of the 
opposite corners to this new crease line, pivoting the paper 
on the center-edge crease (figure 8). 

Repeat step 2 for the other side of the paper (figure 9) 




Rotate the paper 180 degrees and repeat the same 
process for the two remaining corners (figures 10 and 11). 
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Fold the paper in half horizontally, making a crease line 
that runs through the two existing crease intersections 
(figure 12). You now have created all the reference lines you 
will need to finish folding a grid of triangles! 

Fold the paper in quarters horizontally, based on the 
center crease you just made (figure 13). Now fold the 
diagonal creases together in each direction, creating parallel 
pleats halfway between them (figure 14). To fold the creases 
positioned toward the corners, carefully line up the paper 
with existing creases, and fold new creases to match them. 




Repeat the subdivision process until you have a 
triangle grid folded to your liking (figure 15). Triangle 
grids with 32 pleat divisions are commonly used in making 
origami tessellations, but 16-division grids are an easy way 
to get started. Very complex designs often require 64 pleat 
divisions or even more! 



FIGURE 12 


FIGURE 13 
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FIGURE 15 
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Learning to make pleat intersections is a bit like learning 
to walk. You need to practice (and maybe stumble at first) 
in order to get anywhere! And, just like with walking, the 
more you practice, the better you'll get at it. 

Please note: Some of the illustrations for the tech¬ 
niques—pleat intersections and then twists—that follow 
are shown on hexagonal-shaped triangle grids or some 
variation for ease of explaining the maneuvers, but the 
folds would be the same on a square-shaped triangle grid. 
In fact, all these folds can be done in the middle of a grid 
that extends to infinity! 


120-Degree Pleat Intersection 

Using ’a triangle grid, identify the three pleats you 
want to fold, and pinch the paper together to form 
the pleats (figure 16). 

4% When all the pleats are pinched together, fold the 
pleats over in the direction you want them to go 
(figure 17). Lay the pleats flat (figure 18). 









































































120-Degree Inverted Pleat Intersection 

Almost all pleats can be inverted. Inversion means a pleat 
lies on the back side of the design, rather than on the 
front of the surface. Pleat inversion is useful and practical, 
particularly when you are trying to reduce clutter in a busy 
design or maintain lines of symmetry for visual effect. 


To invert a 120-degree pleat: 


WB& 


Using a triangle grid, identify the three pleats you 
want to fold, and pinch the paper together to form 


the pleats (figure 19). 




Take one of the pleats and invert it by changing the 
mountain fold directed toward you into a valley fold 
directed away from you (figure 20). The two remaining 
mountain pleats now will naturally fold down in the direc¬ 
tion of the inverted pleat. Please note that one triangle of 
the inverted pleat located at the intersection must remain a 
mountain fold (figure 21). 


ts 3i Pinch together the inverted pleat and fold it flat on 
the reverse side of the paper. The finished pleat inter- 


J'.v.i . Jiw 


section will lie flat with all three of the pleat lines meeting 
up at one point (figure 22). 






FIGURE 22 
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FIGURE 23 


90-Degree Pleat Intersection 


1 — Using a square grid, fold a single pleat (figure 23). 

Unfold the pleat, and fold a second pleat crossing 
over the first one (figure 24). 


Unfold the second pleat, and then pinch the folds to¬ 
gether along the diagonal creases shown in figure 25. 


3 Fold the lower flaps outward, and fold the tip over on 
1 the diagonal lines (figure 26). The paper should lie flat 
when you are finished (figure 27). 



The 90-degree pleat intersection can be adapted in severa 
ways. One common adaptation is folding the lower flaps 
inward. To fold this adaptation, change the orientation for 
the lower flaps so they fold inward rather than outward, 
and reverse the diagonal creases from valley to mountain 
folds (figure 28). The finished fold will lie flat on the paper 
and look a bit like a bird's mouth (figure 29). 


i 



FIGURE 24 
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60-Degree Pleat Intersection 

In the 60-degree pleat intersection, another very common 
fold, two pleats of the triangle grid cross. Folding these 
pleats so they continue in a straight line requires a little 
re-arrangement, because each pleat tries to displace the 
::her. With a bit of modification, the lines flow undisrupted. 

I I Start by making a single pleat on a triangle grid 

(figure 30). Unfold the pleat, and add a second 
o eat crossing over the first one (figure 31). 

2 Unfold again, so you can see the triangular tip of the 
pleat intersection clearly. Change the pleats extending 
from the tip from mountain folds to valley folds (figure 32). 


Fold in the outer sides of the valley folds, collapsing 
the pleats on both sides of the triangular tip (figure 33). 
This move requires some adjustment of the paper to make 
it come together. 

4 Turn the entire piece over. Now looking at the back 
1 side, fold the two pleats over toward each other 
(figure 34). You will need to overlap the layers for the paper 
to lie flat (figure 35). 

5 Turn the piece back to the front side. The pleat inter¬ 
section will come together and be locked into place 
by the overlapping layers (figures 36 and 37). 
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Rabbit-Ear Triangle Sink 

This pleat intersection is a somewhat tricky folding maneu¬ 
ver, but the terrific results are worth the effort involved. 

The rabbit-ear triangle sink basically is a 60-degree pleat 
intersection. However, instead of folding the pleats over 
each other, you create a rabbit-ear triangle sink by allowing 
all the pleats to lie in the same orientation on the surface 
of the paper. 

You create pointed tips with this technique, and you 
can use these tips to add interesting effects and details to 
tessellations. This pleat intersection often is used to increase 
visual complexity and variety in star-shaped patterns and 
designs. 






































































































































On a triangle grid, create a 120-degree intersection. 
Fold two of the pleats toward you, creating two valley 
creases that meet together. Unfold (figure 38). 

Pull the center crease between the two valley creases 
outward, creating a mountain fold, and pinch two 
offset creases on either side of it, dividing the entire piece 
into 30-degree angles (figure 39). 

Fold another offset crease connecting to the other 


mm 




two, so a triangle is formed. Pinch this triangle to¬ 
gether, so the tip of the intersection sticks upward and the 
pleats lie flat on the surface of the paper (figure 40). 


£ 1 


Fold the tip over in the direction you wish it to go 
m W and flatten the paper (figure 41). Turn the piece over. 
Looking at the paper from the reverse side, you can see 
how the triangle sink allows the pleat intersection to avoid 
overlapping layers, while also enhancing symmetry (figure 42). 


warn 


To complete the second half of the rabbit-ear triangle 
sink, turn the piece back to the front side's original 
positioning and rotate it 180 degrees. Repeat steps 1 to 4 
on the other half of the paper. When you are finished, you 
will have created a freely folding triangular flap (figure 43). 
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Triangle Twist 

Triangle twists are created when three pleats meet to¬ 
gether. The most common type of triangle twist is made 
from three pleats of equal width. 

Using a precreased grid of triangles makes folding 
triangle twists one of the easiest tessellation techniques. 
You can utilize triangle twists in a nearly unlimited number 
of designs—the only possible limits reside in your imagina¬ 
tion and the amount of paper you have on hand! 


i| Start with a precreased grid of triangles. Fold three 
- mountain pleats at 60-degree intervals (figure 44). 



When you pull the pleats in, you'll notice paper build¬ 
ing up in the center. This extra paper is required for 


the paper to twist. Help the process along by folding the 
pleats over in the same direction (clockwise or counter¬ 
clockwise), rotating around the central meeting point of 
the pleats. You will form a triangular peak at the center 
(figure 45). 



Hold down the three corners of the triangle, and pu 
on them slightly. You are exerting pressure on the 
center of the triangle and making it start to spread out. 
Encourage the process by pushing down on the center of 
the triangle (figure 46). 



Flatten this middle triangle section all the way to its 
corners (figure 47). Your triangle twist is complete! 





FIGURE 45 



FIGURE 46 


FIGURE 47 
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Square Twist 


A square twist is the crossed intersection of two pleats 
running perpendicular to one another. Typically, the pleats 
have equal width. The square twist is easy to fold and very 
common in origami tessellations. 


1 — Start with a precreased grid of squares. Identify the 

mountains and valleys of the two perpendicular pleats 
you want to fold, and precrease the diagonal 
creases (figure 48). 



Start folding the paper along these diagonal creases 
(figure 49), while folding the paper in half (figures 


50 and 51). 


Fold the paper along the remaining unfolded valley 
folds, opening the paper up so it lies flat (figures 52 
and 53). That's all there is to it! 



Although in these instructions I've recommended you 
precrease the diagonal angles, after some practice you'll 
be able to squash the paper into place when doing your 
folding. Many tessellation folders find this squashing highly 
rewarding, almost like popping bubble wrap! 

Also, with additional practice you'll be able to fold this 
twist without needing to fold the entire piece in half, Try 
folding some square twists by pinching together the four 
intersecting pleat segments and twisting them in a fashion 
similar to the triangle-twist method. 








FIGURE 53 
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Hexagon Twist 

The hexagon twist, or hex twist, is made from six inter¬ 
secting pleats on a triangle grid. The hex twist is a mainstay 
of origami tessellations. You'll often see hexagon shapes 
appear while folding, sometimes quite unexpectedly. Many 
tessellation patterns include at least one hexagon twist. 

U |1 On a precreasecl triangle grid, identify six intersecting 
pleats to fold with mountain and valley folds (figure 
54). Fold the paper around the central hexagon (figure 55), 
working the paper so the hexagon closes itself in half, like 
a book (figures 56 and 57). The paper should collapse 
along the valley folds so the entire piece is folded in half 
(figure 58). 


2 With the twist now folded in half, open the two 
i halves of the “book" while holding the base together 
(figure 59). The paper should open up and lie flat (figure 60). 

Once the hex twist has been folded, it locks the paper into 
place, so it can be quite difficult to unfold. The hex twist 
is a very useful tool when you are folding complicated 
patterns, because it does a good job holding complex 
designs together. 
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FIGURE 55 
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Rhombus Twist 

The rhombus twist is a somewhat quirky fold: This twist is 
made up of two triangle twists that are so close to each 
other that they connect—and make a rhombus instead! 

Start by folding staggered, equally spaced creases 
on a precreased triangle grid, as shown in figure 61. 
Pay close attention to the additional mountain-fold creases 
you will need to create to connect the four points of the 
rhombus. 



Collapse the twist along the valley folds (figure 62), 
which will help the rhombus start twisting into shape 
(figure 63). 

Finish the rhombus twist by making sure each pleat 



is folded directly above the neighboring pleat (figure 
64) and that all the creases line up exactly. This twist can be 
a tricky one to fold accurately. 








61 



FIGURE 62 
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FIGURE 63 
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Open-Back Triangle Twist 

The open-back triangle twist is a slight variation from the 
regular triangle twist, Basically, you shift the pleats over 
by one pleat width, so instead of meeting together at 
a single point they overlap a bit. This overlap creates an 
open triangular space. You create new creases that aren't 
aligned with the grid, and these new creases form the open 
triangle in the back. 

Fold the crease lines as shown in figure 65, slightly 
and consistently off-center on a precreased triangle 
grid. Pay close attention to the creases you are creating for 



your newly formed triangle, so the folds accurately connect 
the corners of your triangle together. These folds some¬ 
times are tricky due to the difficult angles involved. 

Once the new creases are in place, collapse the twist 



along the valley folds. Your triangle will be twisted 
into shape (figure 66). 

Finish the open-back triangle twist by making sure the 
pleats align cleanly with one another (figure 67). The 
back side of the piece should have a single triangle-shaped 
hole between the pleats. 




FIGURE 65 




FIGURE 67 


Open-Back Square Twist 


Although it is similar to the square twist, the open-back 
square twist employs diagonal creases that don't match 
up with the common 90- and 45-degree angles and lines 
commonly used in square-based tessellations. Because of 
these different angles, an open space is created on the 
back side of the paper opposite the twist. 

Open-back square twists differ from regular twists 
in their inability to change rotational direction without 
requiring new pleats to be made. You can use different 
diagonal distances to change the amount of rotation and 
the overall size of the offset twist. 


I Fold slightly offset creases on a precreased square 
grid, as shown in figure 68. 

2 Using these crease lines, start to twist the square 
_ shape and rotate it into position (figure 69). 

3 When you fold the pleats over, the square often 
1 will follow along and simply snap into place (figure 
70). Make sure the new square's pleats align cleanly and 
consistently. 




FIGURE 69 
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Open-Back Hexagon Twist 

The open-back hexagon, or hex, twist is the most common 
of ail the open-back twists. This twist is easy to fold and 
facilitates the structure of many designs. 

The extreme simplicity of the open-back hex twist rela¬ 
tive to other open-back twists may seem counterintuitive, 
given that a hexagon has six sides—more than a square 
or a triangle. But the geometry of the hexagon lends itself 
to many types of manipulations, which accounts for its 
popularity above all other shapes in the tessellation-folding 
community. 


^ To fold an open-back hex twist, fold offset creases 
I connected to each point of the six points of a hexa¬ 
gon on a precreased triangle grid, as shown in figure 71. 



Once all the creases are in place, collapse the piece 
along the valley folds, folding the pleats directly over 
and onto their neighboring pleats (figure 72). 

Snap the finished twist into place (figure 73). The 
back side of the piece will have an open space the 
size of a one-pleat-wide hexagon. 




/ 





FIGURE 72 
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beginner projects 








This Modernist tiling of squares employs simple 90-degree pleat intersections. 
Even the most basic tessellation technique can create complex, attractive designs! 
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Square Grid, page 6 

90-Degree Pleat Intersection, page 11 





























































































































































































1 Start with a square grid folded into 
32nds. Identify the four-by-four square 
that's centered in the middle of the paper. 


finished design. 




into pleats, making a 90-degree pleat 
intersection. Keep the radiating pleats folded 
back, so the paper appears to hold two pro¬ 
truding squares with overlapping corners (see 
photo 1). 


Five-and-Four 




















































































































































































































































































































































































































































































































PHOTO 2 
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PHOTO 3 


3 Repeat step 2 to create the next corner of the central 
1 square, and then complete the square by pleating 
the last two corners. The resulting square tile has two fac¬ 
ing pleats extending out from the center of each side (see 
photo 2). 

4 Now comes the tricky part: Unfold one side of the 
1 central square tile slightly to open up the two paral¬ 
lel pleats emanating from it. From the edge of the cen¬ 
tral square, count outward five grid squares and identify 
another four-by-four square—just like the central square— 
starting on that row. Make a 90-degree pleat intersection 
for each corner of the new square, starting with the two 
corners that directly face the central square. You must fold 
these two corners first for the paper to lie flat (see photo 3). 
Then, fold the remaining two corners of the second square. 

5 Rotate the paper 180 degrees and repeat this process 
to add another square. The paper should now have 
three square tiles in a central row. 

Turn the paper so the three square tiles line up 
horizontally across the paper. Just as you created a 
new square next to an existing square in steps 4 and 5, do 
the same for each of these three squares. Count down five 
grid squares from the edge of each tile and identify a new 
square. Fold the two facing pleat intersections first for each 
of the new squares (see photo 4). Then, fold the outer two 
pleat intersections to complete each new square tile (see 
photo 5). 
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Five-and-Four 











































































































































































































Rotate your paper 180 degrees and create 


the last three squares in the same way. 


Depending on the type of paper you use, your 


finished piece might curl a bit. To fix the problem, 


place your folded tessellation between the pages 


of a large, heavy book. Be sure all the creases and 


pleats are lying exactly how you want them, be¬ 


cause the pressure of the closed book will make 


the creases permanent. 


Leave your tessellation in the book overnight. 
By morning, you will have a nicely pressed 
origami tessellation! 


TIP 
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Accuracy is the key to folding origami tessellations. A lack of 
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In this easy tiling based on a single repeated hexagon, the hexagons circle around the 
center of the pattern, appearing to be stacked on top of one another. This design was 
the first origami tessellation I discovered on my own. 
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techniques 

friangle Grid, page 7 

120-Degree Pleat Intersection, page 9 























































































Begin with a precreased triangle grid 
folded into 16 or 32 divisions. Sixteen 
divisions will help you understand the idea— 



and it's a good place to start—but 32 divisions 
will show off the design to its fullest. Locate 
the center of the grid, and mark out a hexa- 
gon that's two triangle lengths to a side. The 
resulting hexagon will be four pleats across in 
all directions. 


2 Fold each corner of the hexagon as a 

120-degree pleat intersection. The result¬ 
ing hexagonal tile in the center of the paper wi 
have pleats radiating out from each corner (see 
photo 1). 


Spread Hexagons 
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Choose a pleat and count outward two pleat lengths 
¥ from the hexagon tile. Start counting at the base of 
the hexagon. Because one pleat length is underneath the 
hexagonal tile, it will look like you moved only one pleat 
away (see photo 2). Fold another 120-degree pleat intersec¬ 
tion here, making sure to fold the new pleats away from 
the center. This new pleat intersection is actually the edge 
of another hexagon tile. 

Repeat step 3 for the remaining five sides of the 
C central hexagon. As the new pleats intersect each 
other farther out on the paper, just fold them over one 
another—this arrangement is only temporary. When you 
have completed all six 120-degree pleat intersections, you 
will see a star-shaped design with the hexagonal tile in the 
center (see photo 3). 



At one point of the star, unfold the pleats a bit. Make 
two new 120-degree pleat intersections where the 
tip of the star is two grid triangles wide. This action creates 
a new hexagon tile, identical in size to the central hexagon 
and seemingly positioned underneath it. Work around the 
star, creating five more hexagon tiles (see photo 4). 





Spread Hexagons 







































To expand the pattern, treat 
each new hexagon tile like 
the original center tile. Count two 
pleats outward, fold a 120-degree 
pleat intersection, and repeat. Fold 
the overlapping pleat intersections to 
make a new layer of hexagonal tiles 
(see photo 5). 

Each layer has more and more hexa¬ 
gons as you work your way outward. 
By maintaining the same pleat orienta¬ 
tion, the folds will all flow into each 
other. You can continue this tessel¬ 
lation into infinity by following the 
basic folding pattern. See an extended 
version of Spread Hexagons on page 
119 in the Gallery section. 
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beginner projects 
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In Tiled Hexagons, the pleats of a basic hexagon tiling are connected by triangle 
twists—important folds for origamists to learn. 
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Triangle Grid, page 7 
Triangle Twist, page 16 































































































































































On a triangle grid, mark out a 
hexagon three pleats wide on each 
centered on the paper. 

Create a corner of the hexagon by 
folding over the pleat extending 
outward from it, forming a 120-degree 
pleat intersection. Fold the next corner in 
the same manner, except in the opposite 
direction: If you folded the first pleat in 
a clockwise direction, fold the second 
counterclockwise. Continue around 
the hexagon following this pattern (see 
photo 1). 
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PHOTO 3 


PHOTO 4 




Fold one side of the hexagon toward the center. This 
move raises up the 120-degree pleat intersection. 
Now, squash it flat into a triangle twist (see photo 2). Re¬ 
peat the squashing all the way around the central hexagon 
(see photo 3). 

Tracking along one of the pleats extending outward, 



fold a new triangle twist centered two pleat lengths 
out from the edge of the first twist. (In this design, every 
pleat intersection should twist, and every twist should be 
a triangle.) Work your way around to create a new hexa¬ 
gon with triangle twists. The new hexagon will share two 
triangles with the center hexagon (see photo 4). 

Continue outward from the central hexagon in all 



directions, making more hexagons connected to 
the center (see photo 5) and then radiating out in orderly 
fashion from the center. The pattern can continue on to 
the edge of your paper. 




The most important folds are your initial reference creases. 
These folds form the base for the rest of your work. The entire 
pattern flows from them. 
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beginner projects 




Designed by Ralf Konrad of Germany, this tessellation enchants with its 
three-dimensional star shapes. The design is easy to fold and provides 
a great introduction to the often-curious properties of triangle twists. 





techniques 

Triangle Grid, page 7 
Triangle Twist, page 16 
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Fold the Spread Hexagons 
pattern (see page 28) on a 



least 32 divisions. 



On the central hexagon, fold 
a triangle twist at every corner 


(see photo 1) 
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Every corner of every hexagon is a 120-degree pleat 
w that can be squashed into a triangle twist. Continue 
outward from the central hexagon, folding triangle twists 
at every corner of each adjoining hexagon (see photo 2). 
Proceed in orderly fashion, folding every corner of a given 
hexagon before moving to the next hexagon. 

Locate the central hexagon, which now is a grouping 
of triangle twists, to fold your first star. The six twists 
are composed of three flaps, each with two connected 
triangle twists. Open these flaps (see photo 3) to create a 
triangle with three pleats on every side. 




Push up on the triangle from the opposite side of the 
paper to pop up a bubble hexagon. Continue to push 
up from below with one hand while you push in the sides 
of the hexagon with your other hand to create star points 
(see photo 4). The sides should simply pop into place as you 
create a three-dimensional six-sided star. 

Repeat the hexagon opening and popping wherever 

iy 

you want stars in your design (see photo 5). You can 
create many variations by popping different arrangements 
within the pattern. 
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your hands before every folding session. Hand oils and acids 
corrode paper. Dirt and grime never make for good origami! 
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The 3.6.3.6 tessellation is a classic—one of the most popular and frequently folded 
origami-tessellation designs. First discovered by renowned origamist Shuzo Fujimoto, 
3.6.3.6 offers a primer in the rotational direction of twist folds. These twists fold 
properly in only one direction! 
















































































































I On a precreased triangle grid, mark the center point 
of the page and fold a hexagon twist around it. 

2 Move three pleats outward from the hexagon twist 
i and fold a 120-degree pleat intersection (see photo 1). 
Remember that one pleat is hidden under the hexagon, 
so you will see only two pleats between the edge of the 
hexagon and the new pleat intersection. Continue around 
the pleats extending from the hexagon twist, folding five 
more 120-degree intersections. 


3 . 63.6 
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*j At one 120-degree pleat intersection, fold the pleat 
1 t# up, squashing the resulting shape into a triangle 
twist (see photo 2). You'll notice an odd bunching of pleats 
farther out now that you have folded a triangle twist. This 
pleat intersection is actually another hexagon twist. It just 
needs to be roughed out and brought into shape (see 
photo 3). 


Jt Move around the central hexagon twist to the next 
“§* 120-degree intersection and repeat step 3 to make a 
triangle twist and then a new hexagon twist after it. You'll 
notice more pleats that do not lie flat and that connect the 
hexagon twists together. They are triangle twists waiting to 
be squashed flat (see photo 4). Oblige them! 


Work around each successive hexagon twist, folding 
W all the triangle twists until you have folded the entire 
sheet of paper. As with all tessellations, this pattern tiles in¬ 
finitely, so once you get the hang of how the basic pattern 
of hexagon twists and triangle twists comes together, you 
can extend it out as far as you'd like. 





3.6.3.6 































beginner projects 




My trial-and-error experiments folding pinwheel shapes yielded this wonderful tessellated 
pattern. Easily among my favorite designs, I hope it becomes one of yours, as well. 
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techniques 

Triangle Grid, page 7 
Hexagon Twist, page 18 
Open-Back Triangle Twist, page 21 







































































































































































































































Pinwheel 



a hexagon twist in the center of 






32 divisions. Precrease the outlines for one 


of the triangles shown in the crease pattern. 
(See photo 1: The triangle is set to the right 
of the hexagon.) This triangle will form an 
open-back triangle twist. Collapse the open- 
back triangle twist, which will fold flat quite 
easily along the crease lines. 







































































































































































































































































































































































<#% Repeat step t for the next pleat radiating from the 
central hexagon twist. You'll encounter some trouble- 


j? 

. 1 vr 


some pleats that intersect between the two triangle twists. 
These pleats eventually will become another hexagon twist, 
but for now fold them flat using the techniques detailed in 
the 60-degree pleat intersection instructions on page 12. 
Rather than folding the pleats toward each other, fold both 
over in the same direction (see photo 2). 


Continue around the central hexagon twist, making 
four more open-back triangle twists and, to keep 
things tidy, flattening their related pleat intersections (see 
photo 3). Although you can leave the pleats loose, you'll be 
folding them into hexagon twists shortly, so it's best to lay 
some of the groundwork ahead of time. 


PHOTO 2 
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Turn your attention to one of the partial hexagon 
twists formed by the "troublesome pleats" of steps 
2 and 3. You've already folded two of the six corners! 

At one of the unfolded corners, form a 120-degree pleat 
intersection—refer to the crease pattern for location guid¬ 
ance, if you need help. Repeat the step on an adjacent 
hexagon-twist-to-be, and form an open-back triangle 
twist between the two (see photo 4). Again, use the crease 
pattern as your guide. 

Work your way around the hexagon twist being 



formed, creating pleats and folding open-back 
triangle twists. When you're finished, make sure the twists 
are fully flat. You might occasionally need to unfold one 
a bit and twist it in the opposite direction for it to fold 
completely. A good fold makes a nice, clean twist closure 
on the reverse side of the paper. 


6 Repeating steps 4 and 5, work through the remaining 
areas of the paper, folding open-back triangle twists 
and hexagon twists with abandon (see photo 5)! 



PHOTO 3 





Pinwheel 
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Crease heavy paper with a bone folder, like the one pictured 
here, or another hard, smooth object. Save your fingers and 
fingertips for more delicate folds. 




























































































































































































































































Closely related to the 3.6.3.6 tessellation, this design creates open-back hexagon twists, 
which give it a very different look and feel. Even though the underlying patterns are 
similar between the two tessellations, a slight modification to Open-Back Hexagon Twist 
dramatically alters the final piece. Once you complete the design, your biggest question 
will be which spectacular side to display. 





“ v-.'.V R A 

h'"‘ 

I*iii ■> '•». 










"■T v.’.: 


mmM 

i's.-.-V.t't'.t 


4 . • i » •. ' rti 




r.iAy o;:* 


■ T fuulFrf 

V’Ji • ' 3 . 


\ * 

. s?HlV ;• 


u 


- TFfin 1 'V T|»Y' : 






v. 1 


v;. 

" ': v ' n...:. -;. .1 v ;.: 


• r; f 


\ '* T jl I' 


", 




Wi 




. 




’u- •: 


t> i- 

J 


■' V,'. 






■ • ' •" J 

/ 

v.vfr ■ 


t^r. 

,£JV 


■ ;■ ;*•- . . •-■■■ - .. •.( 

- • J - • • 

ys„: ''■% n. V'?-*- ' - • 

-■ , . • 

’ - . "I-V^v ‘i* . 

, 1 siSfsS 


^ • w 






if,> 4 . -■» ». • ■ ■ . ,... 


v ’i‘i'.V- 


V > .'..Tl- 

■ 1 ■ ivA 1 


. tf? ;;.^5v 


?• fiso 


1 -< 1 ' 


'Wk 








lT fr^.Tj 


‘•'.it 


vy.i 










P 


.i- . . ' »• iVlfnW'Si > ^ t 






P 

Triangle Grid, page 7 
Triangle Twist, page 16 
Open-Back Hexagon Twist, page 22 





















































































































































I Fold an open-back hexagon twist 
J in the center of a triangle grid. 
Count outward three pleats along the 
pleat line extending from one corner 
of the open-back hex twist, and fold 
a triangle twist centered on the third 
pleat (see photo 1). 



Open-Back Hexagon Twist 


































































































































































































































































































Move to the next hexagon corner and repeat step 1. 
Mm You'll notice the pleats extending from the triangle 
twists interfere with one another. Where they intersect, 
fold another open-back hexagon twist. This new open-back 
hex twist will connect the two pleats, pinching into place 
an offset line from a point two pleats away from the tip of 
each triangle twist (see photo 2). 


3 ) Return to the central open-back hex twist. Move to 
the next radiating pleat, and make another triangle 
twist. Create another open-back hex twist, and fold an 
additional triangle twist between the two secondary open- 
back hex twists where their radiating pleats intersect (see 
photo 3). 



Continue working around the central hexagon, fold¬ 
ing triangle twists and open-back hexagon twists. 
Your final design will be a field of hexagon twists surround¬ 
ed by triangle twists, and the reverse side of the piece 
feature a beautiful, interlaced grid of set-back hexagons. 
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Open-Back Hexagon Twist 


















































































































































































































































beginner projects 



Building on the 3.6.3.6 and Open-Back Hexagon Twist tessellations. Basket Weave 
packs its twists so closely together they actually overlap one another. The tessellation 
takes on a natural curve and dimensionality during folding. The final piece resembles a 
woven basket made of rattan. A common design, I was first introduced to this pattern 
by Joel Cooper. 
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Triangle Grid, page 7 
Triangle Twist, page 16 
Open-Back Hexagon Twist, page 22 















































































When choosing your paper, make sure the piece is large 
enough for the pattern you have in mind. Think ahead! 
Consider how wide your final pleats will be. A little planning 
will prevent a lot of frustration. 



Basket Weave 
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Start with a triangle grid, and fold an open-back 
hexagon twist in the center. 

Moving outward one pleat from the edge of the hex 
agon twist, fold a regular triangle twist (see photos 
1 and 2). The triangle twist will overlap the initial hexagon 
twist. Repeat this process for all sides of the hexagon. 






MM 




.ft'.V' 


UWHM 




m 




Now the folding starts to get a little tricky! Fold 
open-backed hexagon twists where the pleats from 
the triangle twists come together. See photo 3, which 
isolates folds on one side of the hexagon, and photo 4, 
which illustrates howto "tuck under" these folds. 

M The flip side of the tessellation—which I consider 
the front side—is starting to develop a wonderful 
basket-weave pattern (see photo 5). Look at this side to 
verify the accuracy of your work. You should not see any 
double-wide pleats or other shapes—only hexagons and 
thin strips of single-width pleats that all line up cleanly. 
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Once completed, the back side of the 
tessellation will have many layers of twists 
piled on top of one another (see photo 6). 

Try experimenting to discover which layering 
scheme you like best. 
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beginner projects 





The Water Bomb tessellation is made from one of the most popular bases in origami. 
By tiling a simple base with squares, you achieve a three-dimensional surface that's 

both pliant and curving. The larger you scale the pattern, the more the surface of the 
paper curves. 
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Square Grid, page 6 
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1 j For best results, use a relatively stiff paper. 

I On an eight-by-eight square grid, precrease 
all the valley folds as shown on the crease pattern. 
The easiest way to do this is to flip the paper over 
and then create mountain folds. 


Remaining on the paper's "back side," start 
at one of the corners and collapse the folds 
together along the new creases (see photo 1). 


Loosely pinch in all the folds, so they take 
on a slight three-dimensional shape. 


Go back to the corners and start collapsing 
the Water Bomb bases together more tightly. 
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This action requires you to hold the folded portions togeth¬ 
er while folding the rest (see photo 2). After a certain point, 
the remaining folds will pop into place almost on their own. 



Lay the tessellation down on a flat surface. The ten¬ 
sion of the paper forces the pattern apart, which 
causes it to curve, particularly toward the corners. Hold the 
paper down at the corners and push the pattern together. 
Pinch the vertical folds tightly, one by one, to reinforce the 
precreased folds and to give the paper some "memory" 
(see photo 3). 


You can use paper clips or other suitable clamps to 
keep the folded pattern together. A Water Bomb tes¬ 
sellation dipped to hold its shape overnight will remember 
that shape for a very long time! 


See an extended version of the Water Bomb tessellation on 
page 118 in the Gallery section. 
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beginner projects 






The Square Weave project is a terrific introduction to offset square twists. The finished 
model is attractive on both sides, featuring a woven pattern on the front and sets of 
square twists on the back that appear to shimmy across the paper. Please note: Dollar 
bills folded into square weaves make popular tips at restaurants! 
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Square Grid, page 6 
Open-Back Square Twist page 21 
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I When you first fold this tessellation, I recommend 
starting with a 15-by-15 square grid—a 16-by-16 grid 
with two adjacent sides trimmed off. This size grid allows 
the square weave to perfectly fit three open-back square 
twists across the paper, (Using a square grid of 32 divisions 
will give you enough room for six open-back, or offset, 
square twists across the paper.) 



Fold an open-back square twist centered in the 
middle of the paper (see photo 1). Use the crease 
pattern for reference if you're not sure exactly where to 
place the first twist. 


3 Fold the second twist in the opposite direction from 
the first. If you folded the first one with a clockwise 
tilt (as in photo 1), fold the second twist counterclockwise. 
Follow the pleat running to the right from your central 



Square Weave 

























































































































































































twist, and count outward two grid squares. Locate the 
second square twist so you have two pleat spaces between 
the respective squares' corners (see photo 2). 




Once the second twist is in place, move two pleat 
spaces off the corner opposite the corner on which 
you started your second square. Repeat step 3, folding 
another square twist. You now have three offset square 
twists, lined up across the center of the paper (see photo 3) 


Every offset square twist in this design rotates in 
the opposite direction of its immediate neighbors. 
Utilize this understanding in placing the next three twists 
on the top third of the paper (see photo 4). 


Finish the design by rotating the paper 180 degrees 
and repeating step 5. 
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intermediate projects 






Inspired by an architectural tiling discovered in the French city Chateau-Chinon, 
this distinguished octagon-based design by Christiane Bettens provides delight 
on both sides of the finished tessellation. Choose a translucent or light paper, 
because a beautiful pattern appears when the piece is backlit. 









■ iini >y *» it ut 






iTOijSwgS 


-- 

... i. n ft" ■ i'll nil. .1 iiMT 






jWMUfcv;, 




iV-iYiYr' 


Hij, rry'T.i'^Ti 














i' 1 


HWpSffi 




A**# 


r r ■ 'iji%|ii ii 


y'r'^U) ^<!3r 


ppwtwwrp 


(Wk Haw 







Square Grid, page 6 





































































I On a 32-by-32 square grid, fold the 
diagonal crease lines indicated on the 
crease pattern. This tessellation has quite a 
few diagonal creases, and working the piece 
will be much easier if you fold them ahead of 
time rather than as you go along. Make sure 
the valley- and mountain-fold orientations 
are correct, because the design won't fold 
together properly otherwise (see photo 1). 


Chateau-Chinon 



























































































































































































































































































































































































































































































































2 Choose one of the piece's corners and start 
collapsing the design together along the crease 
lines (see photo 2). 

3 The pattern consists of large octagons, with smaller 
spaces in between. Don't worry about folding every¬ 
thing completely flat at first. Rough the folds into shape, 
which will allow more of the design to fall into place as 
you work your way around the edges (see photo 3). When 
you're close to finishing, you can fold the paper a bit more 
tightly—you'll get less resistance from the paper. 

4 Flip the piece over to complete your folding on the 
back side. The octagon connection points between 
the main folded sections on the front will be standing 
out, resembling puffy X shapes (see photo 4). Fold these 
connection points flat by grabbing the edges and pushing 
the extra paper inward while pressing the paper flat. The 
paper should collapse relatively cleanly. Once flattened, 
each point will look like a small octagon lying on top of 
an X (see photo 5). 
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Chateau-Chinon 











































































































































































































The bigger the piece of paper you use, the more difficult 
folding is. Work your way up to working with larger paper 
once you have a lot of practice folding smaller pieces. 
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Chateau-Chinon 











































































































































































intermediate projects 





Using only one shape—the elegant rhombus—this piece is evocative of 



herringbone, snakeskin, waves on the sea, and countless other familiar 


patterns from everyday life. 
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Triangle Grid, page 7 
Rhombus Twist, page 20 








































































































































































































































































































































































































































































































































































































Instructions 




Fold a rhombus twist on a triangle grid somewhere 
near the center of the paper. Unlike many of the 
projects in this book, where you start isn't critical. Because 
the entire design is made up of tiled rhombi, the pattern 
blends together. 


2 Follow a pleat extending out of the first rhombus 
for two grid triangles, and then pinch in the creases 
for another rhombus (see photo 1). 

3 Collapse the second rhombus twist so it folds flat. 

This twist will point in a different direction from 
the first one. Rhombus twists in this design have only 
two orientations, and now you have folded both of them. 


Rhombus Weave 





























































































































































































































































































































































































































































PHOTO 3 
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4 Moving two grid triangles away from the tip of the 
previous rhombus twist, make the creases for another 
rhombus twist (see photo 2). The precreased rhombus 
points in the same direction as the rhombus you just folded, 
but when you twist it, the new rhombus reorients in a 
different direction. 

5 After collapsing the newest twist, you'll notice the 
pattern essentially consists of a series of steps moving 
up and down across the paper. Keep folding twists, follow¬ 
ing this simple pattern, until you have folded the full length 
of the paper (see photo 3). 

6 Starting a new row is slightly complicated by the 

existing pleat lines running across the paper. However, 
these lines also make it much easier to see exactly where 
your new twists need to go. Think of the pleats as helpful 
guides rather than pesky intruders! New twists still follow 
the same rule: Crease lines for new rhombus twists point in 
the same direction as the previous twist. Start another row, 
and move along sequentially for best results (see photo 4). 


PHOTO A 



7 Once you've completed a new row, keep going and 
fill the remaining paper with rhombus twists. If you 
started with a square piece of paper, your finished tessella 
tion will be in the shape of a rhombus. Curious, isn't it? 



Rhombus Weave 









































































































































































































intermediate projects 
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Does this tessellation look like a star or a snowflake? Either way, its simplicity 
and symmetry trigger natural wonder. The pattern lends itself to easy modification, 
experimentation, and innovation. 





mb 


• •*.V ! V 1 . 1 V.' 

•;'JV lllll l|| 'll. (I 

i lytQt • I/ • i*i /A'iW. . 


•'' V,".v. V'ft ft‘■ ftft'ft 

S' 


?-:> • v) ' 

tiv^iVr iii.A ■iiiii n ; . • 11i ff tf' 1 .**11*.i"»''*t**ii 

• ; . I .v.'&lft:' i'/.Cv 


«*)»;=. aii v..vi’, ffi .frite'i S'wifi' 

1 .V.'V 
. 'ft- 

i .i f ip ip ,t> iinm :ji ni/rny.T(HL_. 

' .ft ft! ■,v /ftW Mtoft !;• 
. 

■ft. ,v<ft 








’ 


techn 


I m 


w W 


I I 


■ 


n & 


«r 






if 1 


Triangle Grid, page 7 
120-Degree Pleat Intersection, page 9 
Hexagon Twist, page 18 
60-Degree Pleat Intersection, page 12 
















































































































































































































Star Twist 


1 Utilizing a triangle grid with divisions 
of 32 pleats or more, fold a hexagon 
twist at the center of your paper. 

2 Follow one of the radiating pleats 
outward for two pleats, and fold a 
120-degree pleat intersection. Make sure 
the two outer pleats are facing away from 
the central hexagon twist (see photo 1). 











































































































































































































































































































Move to the next pleat radiating out from the 
w hexagon twist, and fold another 120-degree pleat 
intersection two pleat lines out (see photo 2). 
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Work your way around the central hexagon twist, 
repeating the pleating and intersecting steps until 


you have completed all six sides (see photo 4) 




Where the pleats from your first intersection and your 
second one meet, make a 60-degree pleat intersec¬ 
tion (see photo 3 showing the back side of the piece). 




The easiest way to tile the basic star twist is to treat the 
60-degree intersection folds at the tips of the star as one 
third of a hexagon twist and fold two more star twists, 
all connecting at that central point. The crease pattern 
reflects this design. 

See an extended version of the Star Twist tessellation 
on page 118 in the Gallery section. 



PHOTO 4 





Don't force the paper. Gentle encouragement and light folding 
create better origami than does brute force. 



Star Tw st 




































intermediate projects 
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On a trip to Rome, the designer happened upon a gorgeous tiling pattern on 
an ancient church floor. Inspired by her discovery, Christiane Bettens makes 
use of numerous triangle twists and double pleats in this pattern. 
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Triangle Grid, page 7 
120-Degree Pleat Intersection, page 9 
Hexagon Twist, page 18 
Triangle Twist, page 16 























































































































































Instructions 



T On a large triangle grid, 
fold a central hexagon 
twist and then triangle twists 
around it (see photo 1). 


Roman Church Floor Tiling 





























































































































































































































































2 For each triangle twist fold a 120-degree pleat 
intersection directly on the two tips of the triangle 
twist that are not connected to the central hexagon twist. 
Treat the triangle twist itself as one of the pleats, essen¬ 
tially. Rather than having a single pleat extending out from 
the corner of the triangle twist, you will have two pleats 
running 120 degrees apart from each other away from the 
triangle twist, creating double pleats between the triangle 
twists (see photo 2). Use the crease pattern to check your 
folding. Although it may sound complicated, you will find 
double pleats quite easy to fold. 

Moving outward along one of the double pleats 
extending from the center, fold a triangle twist using 
the double pleats (see photo 3). As with a regular triangle 
twist, rotate the paper and squash the triangle twist flat. 
The triangle twists should touch one another, tip to tip. 


PHOTO 2 IK* PHOTO 3 



4 Continue around the central hexagon, folding double 
pleats and triangle twists. This pattern is very similar 
to the Tiled Hexagons tessellation on page 32, but it uses 
double pleats instead of single pleats. The double pleats 
allow you to place hexagon twists in the design because 
of the extra paper they make available (see photo 4). 

Work around the center of the design, folding hex¬ 
agonal cells made from double pleats and triangle 
twists. Use the crease pattern for reference to locate 
the next set of hexagon twists once you have created a 
complete ring of open hexagonal cells around the center. 


PHOTO 4 







Roman Church Floor Tiling 








































































































intermediate projects 




A field of flowers folded from a single sheet of paper, this design opens the gate to a wide 
array of floral modifications. Do you have green thumbs—and eight other green fingers? 
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Triangle Grid, page 7 
120-Degree Pleat Intersection, page 9 
120-Degree Inverted Pleat Intersection, page 10 
Hexagon Twist, page 18 






































































































PHOTO 1 



Using a triangle grid of 48 divisions or 
larger, preferably cut into a hexagonal 
shape, create a hexagon twist in the center 
of the grid. 


2 Following one of the radiating pleats 

outward two pleats from the corner of the 
hexagon, fold a 120-degree pleat intersection 
(see photo 1). 



Fold another 120-degree pleat intersection 
along the next pleat radiating out from the 
central hexagon twist. As with other patterns, 
this radiating pleat will intersect with the first 
one, and they won't fold flat easily. 


Daisy Chains 




















































































































































































































































































































































































































































































































































Fold down the tip where the two pleats intersect 
to create a flat-ended petal shape. Essentially, you 
are folding two 120-degree inverted pleats right next to 
each other (see photo 2). Refer to the crease pattern for 
the specific crease locations. 



Once you've folded the petal tip and its inverted 
pleats, the piece should lie flat (see photo 3). Repeat 
the process for the remaining five sides of the central 
hexagon. When you've folded all six sides, you have com¬ 
pleted one tessellating unit of the design (see photo 4). 
The pattern can repeat infinitely, of course. The crease 
pattern reflects the spacing for the design shown in the 
finished piece. But by changing the spacing between 
flowers, you can experiment with different results! 
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Daisy Chains 



















































































intermediate projects 



I This complex design by Miguel Angel Blanco Munoz of Barcelona, Spain, features 
quite a few closely packed twists and pleat intersections. The tessellation is tricky 
to fold, requires deep patience, and rewards with a dancing, intricate result. 



Triangle Grid, page 7 

120-Degree Pleat intersection, page 9 

120-Degree Inverted Pleat Intersection, page 10 

Triangle Twist, page 16 

Hexagon Twist, page 18 
















































































Instructions 




On a triangle grid of at least 32 pleats, identify 
the center of the paper and fold a hexagon twist. 

Employ the 120-degree inverted pleat intersection 
method to invert each pleat extending from the 
central hexagon twist. The result is a hexagon twist with 
pleats extending outward from each corner—often called 
a "petal fold." 

Measuring out along one of the newly created pleats, 
fold a triangle twist centered one grid triangle from 
the edge of the central hexagon. The triangle twist should 
touch the corner of the central hexagon twist (see photo 1) 



Double Triangle Sawtooth 











































































































































































































































































4 Repeat the process on the next pleat in a clockwise 
direction (see photo 2). The second triangle twist will 
have pleats that intersect with the first twist and so won't 
lie flat. To solve this problem, unfold the first triangle twist 
a bit, and fold another triangle twist directly connected to it. 
The triangles will rotate in opposite directions (see photo 3). 

5 The pleat extending from the adjacent triangle twist 
(moving clockwise around the central hexagon) will 
intersect with the lower tip of the bottom-most triangle 
twist you just folded. Fold a 120-degree pleat intersection 
to create a pleat leading off toward the corner of the paper. 
Now the triangle twists all will fold flat (see photo 4). 




For projects where all the folds of the finished piece lie flat, 
press your tessellations between two heavy books to prepare 
them for display. 









































Move around the centra! hexagon to the next radiat¬ 
ing pleat, and fold another triangle twist next to the 
hexagon. Repeat the process of creating a second triangle 
twist to connect with the pleat extending from the new 
triangle twist (see photo 5), Continue this pattern on all 
the sides of the central hexagon (see photo 6). The result 
is the basic double-triangle-sawtooth unit—a wonderful 
fold in its own right that's even better when tessellated! 


7 ' To tessellate the pattern, move down along the radi¬ 
ating sets of pleats and fold the double-triangle-twist 
structures indicated by the crease pattern. As the second 
sawtooth unit starts to take shape, quite a few pleats will 
interfere with each other temporarily. Don't try to squash 
them to make them fold flat. They all will fall into place as 
you continue to fold the pattern. 





Double Triangle Sawtooth 














































intermediate projects 


i 



] Using only rabbit-ear triangle sink folds. Stacked Triangles boasts a vibrant three 
dimensional layering of triangles—with plentiful hexagons a happy by-product. 





Triangle Grid, page 7 
Rabbit-Ear Triangle Sink, page 14 











































































Twist folds are like mechanical gears in their rotational 
patterns. Adjoining twists turn like meshed gears, with 
each successive twist rotating in the opposite direction. 



Stacked Triangles 












































































































































































































































































Instructions 



1 Prepare a triangle grid with the valley-fold precreases 
shown in the crease pattern. These creases will form 
all of the piece's rabbit-ear triangle sink folds. Creasing 
them at the start will save you time and frustration later! 



This design is composed of overlapping triangles 
arranged around hexagonal open spaces. To start 
folding, locate the central hexagon formed by the valley¬ 
fold precreases. Using the hourglass-shaped pairs of 
offset triangles arranged around the center, fold rabbit-ear 
triangle sinks to form a triangle that is three grid triangles 
wide on each side (see photos 1 and 2). 


3 Continue folding these same triangle shapes all 
around the central hexagonal open space (see 
photo 3). The triangle tips will overlap one another. 

Fold them so each triangle is either above or below the 
next one in succession (see photo 4). 

4 Once you've finished folding the central set of tri¬ 
angles, you have completed one full unit. The pattern 
just repeats itself to the edge of the paper. Working around 
the central hexagon, locate each adjacent hexagonal open 
space on the paper, and repeat steps 2 and 3 for each one. 

























































































As you fold the triangles, the pattern 


comes together naturally, and it will be 


clear where to place the next folds. If you get 
confused about whether or not a crease is in the correct 


place, however, check the reverse side of the paper—if all is 
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going well, you will see a pattern of equally sized hexagons 


(a pattern beginning to take shape in photo 5) 
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Stacked Triangles 






















intermediate projects 
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Negative space and positive space create stars and octagons in Christiane Bettens' 
eye-popping design. The star shapes in the crease pattern are reminiscent of— 
and inspired by—the bird base in traditional origami. 
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Square Grid, page 6 
Square Twist, page 17 
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1 Using the crease pattern for reference, pinch the 
mountain and valley folds into place across a 16-by- 
16 square grid. (For the greatest effect of this magnificent 
design, I suggest eventually extending the pattern out to fill 
a square grid of 32 or more divisions.) To more easily make 
the small-square valley folds, flip the paper over and pinch 
the folds into place on the reverse side. When your pre¬ 
creasing is finished, the paper will resemble a grid of stars 
connected at the tips, and each star will have a diagonal 
square in its center (see photo 1 for a front view). 


Bird Base 





















































































































































































































































































































































































PHOTO 2 



PHOTO 3 



2 Pinch out the tips of one of the star shapes dose to a 
i corner of the paper, folding the paper together along 
the precrease lines. Coax the folds into place, forming a 
sunken star (see photo 2). 



Bring the inner vertices of the star together, collapsing 
the star into a plus sign (see photo 3). This step can 
be tricky—do not force the paper. Be sure to fold along 
pre-existing crease lines. 



Fold the resulting flaps over in the direction indicated 
by the crease pattern (see photo 4). Fold the flaps of 
any given star shape either inward or outward—never mix 
the two orientations. The flaps will become the edges of 
octagonal tiles. 



Repeat steps 2 to 4 across the rest of the paper. You 
won't be able to fold everything flat just yet, but it's 
important the paper is folded in the proper directions so 
everything can fold correctly in the end. 



Flip the piece to the back side. You'll see a number 
of square twists ready to be made. Twist them into 
shape (see photo 5). Each square twist should have two 
arms that fold around a pleat and two that fold away from 
a pleat. Check the alignment of the flaps on the front when 
making the square twists on the back—the front flaps can 
drift before you're finished twisting. 


7 1 When all the twists are complete, flip the paper over 
to the front and tidy up the front flaps, as necessary. 





Bird Base 















































































Bird Base 
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Perceived motion, depth, and curvature—and a sense of play—distinguish the 



appealing Propellerheads design, which is a cousin of the Water Bomb tessellation 
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Square Grid, page 6 
Square Twist, page 17 












































































Utilizing a 16-by-16 square grid, precrease 
all the mountain and valley folds as indi¬ 
cated in the crease pattern. 

Flip the piece to the back side. Starting at 
one of the corners, begin to collapse the 
folds together along the creases. Don't fold the 
star-shaped intersections completely; just pinch 
them together so they start to assume three- 
dimensional shape, which will prompt adjacent 
star-shaped intersections to begin to take form 
(see photo 1). 


Propellerheads 
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Having "preshaped" all the star creases, go back over 
the entire piece, now pinching the star-shaped folds 
together completely as you move along. You should be able 
to raise the stars completely at this point (see photo 2). 

Gently twist the tips of all the stars in the same 



direction (see photo 3). This step puts a curve into 
the pleats connecting the stars together and helps lock the 
design so tension in the paper doesn't pull it apart. Twisting 
the tips also prepares the paper for the squashing to follow. 

Grasp two opposing pleats on one of the twisted 




PHOTO 3 



star tips and pull, but not too much. Repeat with the 
other two pleats. You are using the same procedure used 
to squash a square twist, but now you want to flatten each 
point only partially, so it still retains three-dimensionality 
(see photo 4). 

Shape and curve the three-dimensional twists to 



make the pleats take on a more organic, flowing 
appearance (see photo 5). For the best results, dampen 
your fingers slightly, so you moisten the paper as you 
shape it, helping it take on and retain smoother curves. 
Don't use too much water, though, or your paper wi 
come apart entirely! 

See an extended version of Propellerheads on page 119 in 
the Gallery section. 
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Propellerheads 
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Propellerheads 














































advanced projects 








An atypical tessellation constructed from three-dimensional pleat contortions 
rather than more familiar twists and intersections. Arabesque Flourish is an 
elegant art piece that's quite easy to fold. 




























































































































































Instructions 
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I To make one basic Arabesque Flourish unit, 
divide a square sheet of paper into 16 pleats. 
Turn the paper 90 degrees and fold the paper into 
fourths. Fold both of the two middle wide pleats in 
half, so four narrower pleats are in the center with a 
wide pleat at each end of the paper. Use the crease 
pattern for reference. 



Again referring to the crease pattern, fold the 
diagonal lines connecting the middle crease 
line—the one that runs across all the pleats in the 
center of the paper—with the parallel lines directly 
above and below it. Pinch the paper together at both 
end points, and squeeze the creases into place. The 
diagonal lines will run on both sides of the central 
crease line in a pair of zigzag patterns. 



Once you've completed the precreasing, fold the 
pleats together accordion-style. Fold the central 


horizontal pleat over, essentially folding the paper in half. 
You are beginning the process of curving the flourish 
element into shape (see photo 1). 



Arabesque Flourish 























































































































































































































PHOTO 2 



4 Pull the pleats together, causing the central horizon¬ 
tal crease line to curve. Fold the pleat formed by the 
central horizontal crease line and its parallel creases toward 
you on the left-hand side—it will fold flat along the edges 
of the paper and curve the central crease line (see photo 2). 
Do the same on the right side of the paper. 


5 Above the flourish element, fold the two leftmost 
pleats over to the left, on top of one another. Open 
the central pleat and flatten the paper, so the pleat is 
completely flat (see photo 3). Mirroring the left side, fold 
the two rightmost pleats over to the right, and repeat the 
flattening process. 

6 Still working above the flourish, squeeze the central 
vertical pleat back into a vertical position. This move 
brings the entire design together, allowing the five pleats 
at the bottom of the flourish to stand upright (see photo 4). 


7 All that remains for you to do is some shaping of the 
fan-shaped pleats on the flourish itself. Fold them 
over a bit and press tightly with your fingers to mold them 
into a more curved, organic shape. 




Backlighting tessellations is one of the best ways to display 
them—and also gives great insight into how they are con¬ 
structed. Many origamists design tessellations specifically for 
this style of display. 


For best results with this tessellation, use relatively heavy 
paper. During the final shaping, dampen your fingers or 
the paper itself very lightly, and then hold the desired shape 
until the paper dries. 

Note: These instructions and instructional photographs 
explain how to make a basic Arabesque Flourish unit. To 
make the larger design, fold a larger piece of paper with 
more pleats. Because the pleats extending from the base 
of the flourish are all packed together, turn the paper 180 
degrees and use the same pleats to fold a mirror image of 
the pattern, so the two sides match up. 



Arabesque Flourish 





















































































































































































































































































































































































Arabesque Flourish 








































































































































































































































































































































































































































advanced projects 
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Combining twist, pleat, and sink techniques, this tessellation creates a variety 
of shapes in both positive and negative spaces. The resulting pattern is complex, 
sprawling, and enchanting. 
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Triangle Grid, page 7 
120-Degree Pleat Intersection, page 9 
Rabbit-Ear Triangle Sink, page 14 
Triangle Twist, page 16 
Hexagon Twist, page 18 






































































































































Instructions 
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1 Precrease a triangle grid with at least 64 
divisions. Identify the center of the grid 
and fold a hexagon twist. 

2 Fold a star with petal shapes exactly like 
you did for the Star Twist tessellation on 
page 67, but instead of folding a 60-degree 
pleat intersection at the points of the star, fold a 
tip using the rabbit-ear triangle sink (see photo 1). 

Repeat step 2 around the central hex- 
w agon twist until you have a full star 
(see photo 2). You can make this step easier 
by precreasing the triangle-sink folds before 
folding them, but be careful—placement of 
the triangle sinks can be tricky. Refer to the 
crease pattern for specific crease locations. 


Field of Stars 











































































































































































































































































































































































































































































































































































































/I Fold a 120-degree pleat intersection on a pleat 

idfi* SRI 

“P extending from the tip of the star, and then fold a 
matching intersection on the pleat adjacent to it. The inter¬ 
secting pleats in the center form two legs of a triangle; fold 
a third pleat so it meets the first two, and create a triangle 
twist (see photo 3). Pay close attention to the direction 
in which you twist it—all the triangle twists on the piece 
should match the rotational direction of this first one. 



Repeat step 5 all around the center star, making 
triangle twists and diamond shapes. Use the outer 
tip of each diamond shape as a reference point for the 
creation of the next star twist. 

Finish the edges by folding the excess paper and 
extending the pleats in a clean, pleasing manner 
that complements the central design (see photo 5). 
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Create another triangle twist on the next set of pleats 
radiating from the center star. You now have created 
a diamond shape between the triangle twists, which will 
connect the central star with the next star as the pattern 
radiates out. Using a rabbit-ear triangle sink, fold a tip at 
the end of the diamond shape (see photo 4). This tip is the 
first tip of the next star twist. 


Uv 


PHOTO 3 





Field of Stars 
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Negative space defines a central star cut out of a larger surrounding star in a stunning 
pattern. The twist is there are no twists in this star-centric piece! In many ways, this 
tessellation is less about what's in it and more about what's missing. 
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Triangle Grid, page 7 

60-Degree Pleat Intersection, page 12 






































































Precrease a triangle grid folded into at least 
48 divisions. Using a hexagon-shaped grid wi 
enhance the symmetry of the finished piece. 

Locate the center of the grid. Utilizing the center 



point as your reference point, precrease the offset 
mountain and valley folds (see photo 1), which will make 



folding the creases as you go along 







































































































































































































































































































Fold the lines you creased in step 2, collapsing the 
triangular shapes together. Initially, fold them just 
enough to allow the next one to collapse. Once you've 
partially collapsed all six triangles, work back around and 
fold them all more tightly. You will create pleats extending 
straight out from the corners of each triangle (see photo 2). 


4 By collapsing the triangular shapes in step 3, you cre¬ 
ated small pleat flaps around the central open area. 
Fold these pointed little pleat shapes toward the center, be¬ 
ing careful to keep the pleats tightly folded so the pattern 
doesn't drift apart (see photo 3). 



Choose one of the sunken triangles, and invert the 
pleat extending outward from it. This move creates 
a bit of an awkward shape, but it allows you to fold two 
pleats extending away from each other at a 120-degree 
angle (see photo 4). These two pleats meet at the tip of 
the triangle on the back side—actually forming an inverted 
triangle twist! 


6 Flip the piece over to the other side, and fold the 
two pleats toward the center of the star. To do this, 
you have to fold a bit of paper backward at the tip of the 
triangle, so the tip of the triangle twist sits on top of the 
folded paper (see photo 5). Refer to the crease pattern for 
specific folding locations. The two pleats form the sides of 
one of the kite shapes that will make up the outline of the 
larger star. 





PHOTO 5 
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Negative Space Stars 
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7 Repeat steps 5 and 6 for the remaining five sides 
of the star. Fold the pleat intersections at the tips 
of the larger star with 60-degree pleat intersections (see 
photo 6). These folds will become part of a hexagon twist 
after you've folded all the adjoining star units, similar to 
the method used for the Star Twist tessellation on page 67. 



When you've folded all six sides of the star, you've 
completed the main tessellating unit of Negative 
Space Star (see photo 7). Tile units together to make a 
tightly packed design, as in the crease pattern, or use 
them to create your own complex designs. 


See an extended version of Negative Space Stars on page 
119 in the Gallery section. 



"Floating" glass frames provide wonderful display venues for 
tessellations. Hang your framed pieces in front of a window 
that gets bright sunlight. 
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Negative Space Stars 
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This beautiful, complex tessellation uses 3.4.6.4 geometry to create a pattern of hexagons, 
squares, and triangles. In theory, the 3.4.6.4 tiling shouldn't fit on a grid—at least not 
without heavy modification. So, this pattern takes a few shortcuts, including a slightly 
non-squarish square twist that's a little tricky to fold. 





techniques 

Triangle Grid, page 7 
Triangle Twist, page 16 
Square Twist, page 17 
Hexagon Twist, page 18 































Instructions 


Precrease a triangle grid with at least 32 


divisions. 

Fold all the offset precreases indicated on the 
crease pattern. These offset creases form an 



additional set of pleats from which you'll create square 


and triangle twists. In this project you essentially lay a 
tessellation tiling of all triangle twists on top of a tiling 
of all hexagon twists. And the intersections between 
the two create the square twists! 

* Fold a hexagon twist in the center of the grid, 


in the middle of the larger hexagon made bv 


the offset creases. 


3.4.6.4 























































































































































































































































































































4 Following one of the pleats extending out from 
the central hexagon twist, find the point where it 
intersects an offset pleat (see photo 1). Using the existing 
pleat as a guide, fold the offset pleat in the same rotational 
direction to create a square twist (see photo 2). 



The offset pleats form a triangle twist point. Fold a 
triangle twist from these pleats, using the rotational 
direction of the square twist as your guide. Keep moving 
in the same direction around the central hexagon, and fold 
the next square twist adjoining the triangle twist (see photo 
3). Continue folding as you move around the central hexa¬ 
gon twist, forming square twists and triangle twists one 
after another until you complete the circle (see photo 4). 


See an amazing design using 3.4.6.4 symmetry by 
Chris Palmer on page 116 in the Gallery section. 
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advanced projects 






A synthesis of two other tessellations—Stacked Triangles and Tiled Hexagons— 
this design derives a rich complexity from the interplay between two patterns 
that prove greater than the sum of their parts. 
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Triangle Grid, page 7 
Rabbit-Ear Triangle Sink, page 14 
Triangle Twist, page 16 
Hexagon Twist, page 18 





































































Instructions 









1 Using a triangle grid and the crease pat¬ 
tern as your guide, create a pattern of 
triangles overlapping each other, similar to the 
Stacked Triangles folds on page 80 but making 
each triangle six grid triangles long on each 
side (see photo 1). 


Aztec Twist 
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Unfold the stacked triangles and precrease all the offset 
creases, which will form a pattern of tiled diamond shapes 
on top of the existing design (see photo 2). These shapes will 
become the tessellation's triangle and hexagon twists. 




Fold a central hexagon twist and the surrounding triangle 
twists. These twists will not match up with the precreased 
grid, so twist and squash them into place carefully (see photo 3). 
The pleats extending from the triangle twists toward the paper's 
edges won't fold flat properly. Don't worry: You'll fold them into 
their final resting place shortly. 


4 Fold the original triangles (from step 1) back into the 

paper (see photo 4). This step can be difficult, because the 
pleats extending from the center interfere with the triangle-sink 
folds at the tips of the triangles. You have to fold one offset 
pleat—-the one folded over in the "wrong" direction to keep 
the two offset pleats from making a point—to face the opposite 
direction. This fold allows the two offset pleats to meet, so you 
can fold a rabbit-ear triangle sink that allows the tip to fold flat. 
Leave the other offset pleat as is. 



Work your way around the paper, folding the original tri¬ 
angle folds into place and rearranging the offset pleats to 
create additional folded points around the edge of the pattern 
(see photo 5). 



TIP 

A light bleach solution, carefully and sparingly sprayed on 
heavier papers, will bleach interesting patterns along origami 
crease lines. Experiment with applying bleach before you start 
folding and after you finish. 


Aztec Twist 




































































JL For a final touch, you can fold the 
offset pleats in the center in the 
opposite direction. To do this, you must 
retwist the central hexagon twist. This pleat 
reorientation allows the piece to fold flat 
more easily and adds some visual interest to 
the center portion of the design (see photo 6) 
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Aztec Twist 













































advanced projects 










<7. V.W. 




Intricate and dazzling. Arms of Shiva looks fantastic from either side of the paper. 
This design introduces a new shape, too: a teardrop twist made with a stretched 
pentagon. 






'mm 


Triangle Grid, page 7 
120-Degree Pleat Intersection, page 9 
60-Degree Pleat Intersection, page 12 
Hexagon Twist, page 18 
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Instructions 





Precrease a triangle grid with 64 or more divisions— 
the more folding space available, the better. Use a light 
paper, because this tessellation is wonderful when backlit. 

Precrease the offset folds shown on the crease pattern. 



Folding them precisely will make it much easier for you 
to collapse them later, when they become pleats and a large 
hexagon twist. 

Fold a teardrop twist, using the crease pattern as a refer¬ 
ence. Line up the twist on the central offset crease, with 
the teardrop pointing toward the center. Fold the back end of 
the teardrop like a 60-degree pleat intersection, overlapping the 
layers. Fold the next two pleats extending out from the sides of 
the teardrop away from the center of the design, so they both 
face outward (see photo 1). 



Arms of Shiva 












































































































































































































































4 Align the pointed tip of the teardrop using the large 
pleat created by the offset creases. Fold this large 
pleat over, and then fold the tip of the teardrop back over 
so the tip lines up with the center of the paper. This move 
creates a zigzag in the pleat, but it allows the teardrop twist 
to lie flat (see photo 2). 



Follow one of the pleats extending out from the 
side of the teardrop. Three pleat widths away, fold a 
120-degree intersection. Extend both inside pleats outward. 
The new inside pleat will connect to the side of another 
teardrop twist; use it as a reference to fold another tear¬ 
drop twist into shape (see photo 3). 


Continue around in circular fashion to fold six 
teardrops in total. You'll encounter a large amount 
of paper buildup in the center due to all the large pleats. 
Using the offset precreases, make a large hexagon twist in 
the center. All the large pleats should lie flat at this point 
(see photo 4). 


PHOTO 4 






Many papers can be painted with mineral oil to turn them into 
sheer, translucent origami tessellations. Try this maneuver only 
after your projects are fully completed! 

























































































































7 ' At each corner of the large hexagonal unit traced 
out by the far edges of the teardrops, fold additional 
hexagon twists to tessellate the pattern. Along one of the 
single pleats extending out from the corners of this large, 
underlying hexagon, fold a hexagon twist centered on a 
point four pleat widths from the tip of the 120-degree 
intersection (see photo 5). Use the crease pattern to deter¬ 
mine the exact placement of the fold. 

8 Work your way around the design, folding hexagon 
twists at each corner. All these twists should rotate in 
the same direction. 



Locate where the pleats extending from the hexagon 
twists intersect with the pleats coming out of the top 
of the teardrop twists, and fold a 120-degree pleat intersec¬ 
tion. The two pleats that extend from these two intersec¬ 
tions right above the teardrop twist will meet and form the 
top of another teardrop twist, as part of an adjacent large 
hexagonal unit (see photo 6). The pattern tiles infinitely and 
always will connect in the same way. 


See an extended version of the Arms of Shiva tessellation 
on page 118 in the Gallery section. 


PHOTO 5 





Arms of Shiva 
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Stars and Stripes , opus 5(90, 2007, Wyndstone Marble paper 





Roundabout , 2006, Elephant Hide paper 



Gallery 



Snowfiake Weave, 2006, 


bleached Elephant Hide paper 














































































































Christiane Bettens 

Ryan's Tessellation, 2006, Elephant Hide paper 
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Joel Cooper 

Tessellated Fujimoto Hydrangeas, 2005, lokta paper 



Mask , 2006, Elephant Hide paper 


Gallery 




































































































































































































Modern Blue, 2006, kami paper 
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Autumn Leaves , 2006, Elephant Hide paper 
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Watering Fujimoto's Garden , 


1995, 


Gallery 
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Flowering Grid, 2006, metallic kami paper 
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Polly Verity 

T-Pentomino (pared), 2007, polypropylene 



Fugu, 2006, Origamido paper 


Gallery 





























































































































































































































.i :,u 



Water Bomb (extended version), 


2006, Elephant Hide paper 



Star Twist (extended version), 2005, Elephant Hide paper 



Arms of Shiva (extended version), 
2006, wood-pulp and linen paper 



Gallery 
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Eric 

Negative Space Stars (extended version) 
2006, glassine 




Spread Hexagons (extended version), 
2005, recycied-wood-pulp paper 



Propellerheads (extended version), 
2006, Elephant Hide paper 


Gallery 








































Coi/yr uilited Material 



"In this gorg«oui booh, f ric G|#rd# hM prn#nt»d 
clear. easy-to-follow instructiom that introduce the 
reader to the incredible beauty and diversity of on- 
9aml tessellations'* 

—Robert |. Lang, author of Ongem» Detign Secrets 


"At (actr Fm«ily the world hat a booh that des c ri bes, 
step-by-step, the wonderful art of origami tessella¬ 
tions. Eric Gjerde has given paper f ol ders, mathema 
tklant, and art lovers a beau t < fully-designed gift »n 
the form of a ground-breaking booh.” 

—Thomas HuS, author of Project Origami 



Pape* a l t i'c G|crde demor-,trJtcs 2 S of h* favor^c tcsscHatxyH and turns | 

rhrn mo folding projects for newcomers at writ at experienced ongnmi t 

With step-by-pep instructions, •unrated create patterns and how-to photos. 2 

you'll learn to create these wondeHd devgm yourself * 

This colorful booh covers the fundamentals of ongam tessellations, pro» «Jcs j 

history, ard dcscrbH s rroh nring IK I v/ 0) Ovta <*d >llintrjtiOQ| ji xl 

photographs - 

An extensr.e gallery showcases tesvIlibOfo folded by the ssor kf» lead ori¬ 
gami arints—inspiring you to mpenment. in-ovate, and mrnffmB) irate your 
onn unique designs 



A K Peters, Ltd 
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Copyt njhtnd Material 












































